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Description, pages: '^•lu m.i,/,. 
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as originally filed 
as received on 



12/07/2001 with letter of 



A2/07/2001 



Claims, No.: 
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12/07/2001 with letter of 



12/07/2001 
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"l/l as originally filed 
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contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority In written form. 

fumished subsequently to this Authority in computer readable form. 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report* j 
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Inventive step (IS) 


Yes: 


Claims 
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Claims 




Industrial applicability (lA) 


Yes: 
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2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted- 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/EPOO/071 74 

EXAMINATION REPORT - SEPARATE SHEET 



(1) US-A-5 441 548 

(2) EP-A-0 790 292 

(3) US-A-5 882 506 

(4) WO-A-95 34 522 



Re Item V 

1 . Documents (1 ) and (2), are both considered to represent the closet prior art. The 
subject-matter of claim 1 differs therefrom in that the emulsion of oil and water to 
be separated is heated in two steps: first by mixing the emulsion feed with a part 
of the oil phase obtained in the separation process; thereafter by an indirect heat 

exchanger. 

The temperature rise resulting from the first step lowers the viscosity of the emul- 
sion. According to the applicants, this results In a lower pressure drop in the sub- 
sequent heat exchanger so that smaller and more simple pumps, smaller heat 
exchange means and process equipment designed for lower pressure levels can 
be used. 

The process of claim 1 is neither disclosed nor suggested in the present prior art 
documents. 

Documents (3) and (4) which also concern the separation of oil and water emul- 
sions, disclose the addition of a diluent in order to achieve a viscosity which Is 
favourable for subsequent separation steps. Following to the separation steps, the 
diluent is removed and recycled. The addition of the diluent is, however, not com- 
bined with a heating step. 

2. Claims 2 to 8 are dependent on claim 1 . Claim 9, as well, can be considered to be 
dependent on claim 1 as it comprises all the features thereof. 



Re Item VII 

It is not clear whether the object on which the application is based, is achieved, ie 
whether the advantages (lower viscosity) resulting from the recirculation of a part of the 
product prevail the disadvantages (reduced yield as a part of the liquid bituminous oil 
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phase already separated from the aqueous phase is remixed to the feed; Increased 
amount of liquid which has to be pumped through the heat exchanger). 
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CLAIMS 

1. Process for separating an emulsion of /a bituminous 
oil and water into a liquid water phase yand a liquid 
bituminous oil phase, wherein the following steps are 
performed: 

5 (a) raising the temperature of the ^tuminous oil/water 

emulsion having a temperature of b/low 100 °C to a 
temperature of above 140 **C, and 

(b) performing a phase separatio^ wherein a water phase 
and oil phase is obtained, 

10 wherein the heating of the emiidsion in step (a) is 

effected by first mixing pary of oil phase obtained in 
step (b) having a temperatur4 of above 140 **C with the 
bituminous oil/water emulsi^bn and subsequently raising 
the temperature of the respiting mixture to a temperature 

15 of above 14 0 °C by making/use of indirect heat exchange 

means . / 

/ 

2. Process according to claim 1, wherein in step (a) the 
temperature is raised t^o a value of between 14 0-200 °C. 

3. Process according ^o claim 2, wherein in step (a) the 
20 temperature is raised/to a value of between 160-200 

4. Process according/ to claim 3, wherein the temperature 



of the resulting mixture is raised from a value of 
between 120-150 ""C Jo a value of between 160-180 "^C by 
making use of the indirect heat exchange means. 
25 5. Process according to any one of claims 1-4, wherein 

the pressure in st^fep (b) is sufficiently high in order to 

obtain both phases in the liquid state. 

/ 

6. Process according to claim 5, wherein in step (b) the 
liquid water phase has a pH of below 7. 
30 7. Process according to claim 6, wherein the pH of the 



liquid water pha/se is between 4 and 6. 
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8. Process according to any one claims claim 1-1, 
wherein the starting emulsion has a water content of 
between 10-40% by weight, a sui^factants content of 
between 0.01-5% by weight and //an oil content of between 
60-85% by weight, wherein th^'^oil alone has a viscosity 
of above 305 Pa . s at 20 °C. / 

9. Process according to claim 8, wherein the emulsion is 
an ORIMULSION. // 

10. Use of the oil phase dbtained in the process 
according to any one of claims 1-9 having a temperature 
of above 140 °C as feedsiock in a gasification process. 



12 
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10 



15 



y 

Example 2 / 

To one weight part of a typica/ ORIMULSION 
(ORIMULSION is a trade name of Intevep S.A. describing an 
emulsion of a bituminous oil and/water and their 
preparation is described in US-#-4795478 ) an amount of 
sulphuric acid was added in ord;er that the pH of the 
resulting water phase had a pn/of 5 (80 mg sulphuric acid 
per kg of emulsion) . The water/ content of the emulsion 
was 30% by weight. Phase separation was performed at a 
temperature of 180 °C and at a pressure of 10 bar. The 
phases remained in the liquid phase during phase 
separation. A water phase wa[s obtained as the top phase. 
In Table 1 some more information of the ORIMULSION used 
and the resulting phase separation is presented. 
Comparative Example ./ 

Example 2 was repeated Jexcept that no acid was added. 
The pH of the resulting water phase was 7.9. See also 
Table 1. 

t 

Table 1 





Orimuision 

i 


Example 2 
Bituminous 
oil phase 


Comparative 
experiment 
Bituminous 
oil phase 


Calcium' (ppmw) 




IT 


52 ' - ' 


Magnesium (ppmw) 




5 


46 


oil in water 
phase after phase 
separation (wt%) 


_ 




0.1 


0.3 
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order to perform the desired raise A temperature or, as 
is the case in US-A-5441548, more Jian one heat exchanger 
will have to be used in series. ThL high pressure needed 
is disadvantageous because special pumps must be used. 
Furthermore the heat exchanger arid the process equipment 
downstream of the heat exchanger/ like for example the 
gravity-type emulsion separator/ must be designed for 
this higher pressure level for /obvious safety reasons . 
The present invention provides/a process which can be 
operated at a lower pressure hiving all the obvious 
advantages in view of the above. 

This object is achieved by the following process. 
Process for separating an emulsion of a bituminous oil 
and water into a liquid water phase and a liquid 
bituminous oil phase, wherein the following steps are 
performed: 

(a) raising the temperature ,of the bituminous oil/water 
emulsion having a temperature of below 100 "C to a 
temperature of above 14 0 °C, and 

(b) performing a phase separation wherein a water phase 
and oil phase is obtained, 

wherein the heating of the emulsion in step (a) is 
effected by first mixing part of oil phase obtained in 
step (b) having a temperature of above 140 "C with the 
bituminous oil/water emulsion and subsequently raising 
the- temper^ature. of. the- resulting mixture to a~ temperature 
of above 140 »C by making use of indirect heat exchange 
means . ' 

if 

It has been found that tby mixing the emulsion feed 
with part of the bituminous] oil phase obtained in the 
phase separation of the emJlsion the temperature can be 
sufficiently raised in ordelr to lower the viscosity of 
the mixture entering the hejat exchanger means. This 
results in that a lower pretesure drop in the heat 
exchanger has to be overcome enabling a lower inlet 
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